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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a resin-coated metal plate which satisfies 
can performance and quality such as an Improvement of coating film forming 
properties, superb working properties and high impact resistance (dent 
resistance), adhesion and flavor upkeep with such other advantages that a 
general-purpose polyester resin can be used and adhesive properties can be 
retained without the use of a primer and cost can be cut as well as a 
resin-coated metal can and a metal lid. 
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SOLUTION: In the resin-coated metal plate consisting of a metal plate and a 
coating layer of an ionqmer-blended thermoplastic polyester formed on the 
surface of the metal plate, the molten viscosity at a temperature of 260°C 
and a shear rate of 1 22 sec-1 is 200-1 0,000 cP. and the Intrinsic 
viscosity(IV) of the thermoplastic polyester of the coating layer is within the 
range of 0.6-1 .5 and further, the average particle diameter of the ionomer 
resin of the coating layer is 5 μm or less in the form of a disperse phase. 
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CLAIHS tClaim(s)] 

[Claim 1] Resin cladding which the temperature of 260 degrees C of said enveloping layer and 
the melt viscosity in shear rate 122sec-l are 2000 to 10000 centipoises, and the range of the 
intrinsic viscosity (IV) of the thermoplastic polyester in an enveloping layer is 0.5-1.5 In 
the resin cladding which consists of a metal plate and the enveloping layer of the ionomer 
blend thermoplastic polyester given to the metal plate front face, and is characterized by the 
mean particle diameter of Ionomer resin existing as a dispersed phase 5 micrometers or less in 
said enveloping layer. 

[Claim 2] Resin cladding according to claim 1 characterized by being ionomer resin with which 
the ionomer resin in an enveloping layer contains zinc as a metal kind. 

[Claim 3] Resin cladding according to claim 1 or 2 characterized by the thermoplastic polyester 

(A) and Ionomer resin (B) In an enveloping layer containing by the weight ratio of A:B=99:1 
thru/or 75:25. 

[Claim 4] Resin cladding given in claim 1 thru/or any of 3 they are. [ which is characterized 

by blending the novolak resin of a bifunctional phenol into an enveloping layer ] 

[Claim 5] Resin cladding given in claim 1 thru/or any of 3 they are. [ which is characterized 

by blending a tocopherol thru/or its derivative into an enveloping layer ] 

[Claim 6] The resin covering metal can which carries out cover-printing shaping and is 

characterized by draw forming, bending stretch forming, or changing so that said enveloping 

layer may serve as a can inside in a resin covering plate given in any [ claim 1 thru/or ] of 5 

they are. 

[Claim 7] The resin covering metal can top characterized by fabricating and changing so that 
said enveloping layer may become a can inside side about resin cladding given in any [ claim 1 
thru/or ] of 5 they are. 

[Translation done.] 



* NOTICES * 

» 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION [Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to resin cladding excellent in the shock 
resistance and corrosion resistance after workability or retorting, the can formed from this 
resin cladding, and a can top while it is more excellent in shock resistance (especially 
dent-proof nature) and film production nature about resin cladding, the can. and the lid at the 
detail . 
[0002] 

[Description of the Prior Art] Although the side face non-joint can (seamless can) be fabricate 
In the resin cladding which gave organic covering beforehand to the metal material by spinning 
and ++**♦* which bend and lengthen and be give to processing (stretch processing) or ironing, 
inside organic covering will tend to receive damage by the tool in the above-mentioned 
processing process, metal exposure actual in the damage section of such covering or potential 
will be generate, and the metal elutlon and the corrosion from this part will be generate. 
Moreover, although plastic flow which a dimension increases in the height direction of a can, 
and a dimension reduces to the hoop direction of a can is produced in manufacture of a seamless 
can While the adhesion force of a surface of metal and organic covering declines on the 
occasion of this plastic flow When the Inclination for both adhesion force to decline with time 
by residual distortion under organic covering etc. is also accepted, and such an inclination is 
filled up with the contents for canning between heat or it heat-sterilizes canning at low 
temperature thru/or an elevated temperature, it becomes remarkable especially. 
[0003] There are some which are called dent-proof nature as practical shock resistance required 
of an actual canned product. That this falls a canned product, or canned products collide 
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mutually, and the adhesion and the coverage of covering are kept perfect in addition also when 
the depression called a dent to a canned product is generated is the property of being 
required. That is, when covering exfoliates in a denting test or a pinhole and a crack go into 
covering, metal elution, leakage by pitting, etc. are produced from this part, and the problem 
of losing the shelf life of contents is produced. Generally, in the case of polyester excellent 
in contents-proof physical properties, the property of absorbing the impact in the case of a 
denting test generally, or making it ease is missing, and grant of these properties serves as 
an important technical problem. 

[0004] Moreover, although it excelled also in the barrier nature to a corrosive component and 
workability was also excellent in the seamless can using the laminate material which carried 
out the laminating of the film of polyethylene terephthalate , or polyethylene 
terephthalate/isophthalate as organic covering, when the passage of time of the contents was 
filled up with and carried out to the container after processing, there was a problem that the 
shock resistance of a can covering film fell remarkably. 

[0005] As what solves such a problem, to JP. 7-195617. A When it is guided to both sides or one 
side of a metal plate from dicarboxylic acid and a dihydroxy compound and a dicarboxylic acid 
component is made into 100-mol %. A dicarboxylic acid component consists of 50-95 mol % of 
terephthalic acids, and isophthalic acid and/or 50-5 mol % of orthochromatic phthalic acids. 
The resin cladding which prepared the coat of the resin constituent which consists of the 
saturated polyester resin 75 which is the compound with which a dihydroxy component uses 
ethylene glycol as a principal component - 95 weight sections, and ionomer resin 1 - 25 weight 
sections is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above-mentioned resin cladding, it was what 
has good flavor nature, holding the shock resistance and adhesion which were excellent to some 
extent. However, with the above-mentioned conventional technique, since especially isophthalic 
acid is comparatively expensive, also when it had to prepare specific polyester resin, and 
cheap general-purpose polyester resin is used, advanced shock resistance and adhesion, and a 
list are expected to have flavor nature. Moreover, if ionomer resin is blended to 
general-purpose polyester resin, the new technical technical problem that BUTSU by condensation 
of ionomer resin occurs will arise. 

[0007] Moreover, much more improvement in the adhesion to the metal base of a resin enveloping 
layer and much more improvement in workability which can respond to high-speed canning are 
called for. Furthermore, the improvement in highly humid [ contents / an acid strong corrosive 
thing also bears retort sterilization and the subsequent passage of time ] -proof thermal one. 
the shock-proof improvement after retort sterilization, and the corrosion resistance 
improvement after getting retort sterilization and an impact have also been an important 
technical technical problem. 

[0008] Therefore, even if it can use general-purpose polyester resin and does not use a primer 
further, it is offering the resin cladding which can aim at a cost cut. a resin covering metal 
can, and a metal lid by having an adhesive property, while the film production nature of the 
purpose of this invention of resin cladding improves, it is excellent in workability and may 
satisfy the can engine performance of shock resistance (dent-proof nature), adhesion, and 
flavor nature. Moreover, other purposes of this invention are offering resin cladding excellent 
in the workability which can respond to high-speed production, the shock resistance after 
retort sterilization, and corrosion resistance. The purpose of further others of this invention 
is offering a metal can and a can top equipped with these properties. 
[0009] ^ 

[Means for Solving the Problem] According to this invention, in the resin cladding which 
consists of a metal plate and the enveloping layer of the ionomer blend thermoplastic polyester 
given to the metal plate front face, the resin cladding which the temperature of 260 degrees C 
of said enveloping layer and the melt viscosity in shear rate 122sec-l are 2000 to 10000 
centipoises, and the range of the intrinsic viscosity (IV) of the thermoplastic polyester in an 
enveloping layer is 0.6-1.5. and is characterized by the mean particle diameter of ionomer 
resin existing as a dis^rsed phase 5 micrometers orJLgss in said env€loptn& layer is offered. 
According to this invention; draw formihg^or draw fdrilng. bendfhg stretch To rmi^ or the 
resin covering metal can that carries out cover-printing shaping and changes is offered again 
so that said enveloping layer may become a can inside side about the above-mentioned resin 
cladding. According to this invention, the resin covering metal can top which fabricates and 
becomes further again so that said enveloping layer may become a can inside side about the 
above-mentioned resin cladding is offered. 

[0010] In the resin covering plate of this invention, blending [ the novolak resin of a 
bifunctional phenol or a tocopherol, and its derivative ]-into being [ it / ionomer resin with 
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which the ionomer resin in (1) enveloping layer contains zinc as a metal kind ], and containing 
[ the above-mentioned thermoplastic polyester (A) and ionomer resin (B) in (2) enveloping 
layers ]-by weight ratio of A:B=99:1 thru/or 75:25 (3) enveloping layer ** is desirable. 
[0011] 

[Embodiment of the Invention] In this invention, melt viscosity [ in / in a resin enveloping 
layer / the temperature of 260 degrees C and shear rate 122sec-l ] is 2000 to 10000 centipoise. 
and the range of the intrinsic viscosity (IV) of the thermoplastic polyester in an enveloping 
layer is 0.6-1.5, and it is the important description that ionomer resin exists as a dispersed 
phase with a mean particle diameter of 5 micrometers or less in said enveloping layer. 
[0012] Ionomer resin is condensed in polyester resin, without dissolving with thermoplastic 
polyester resin, and it is discovered by covering resin, without spoiling the outstanding 
description of the tough nature and abrasion resistance which ionomer resin has when mean 
particle diameter exists as a dispersed phase 5 micrometers or less. Therefore, also when 
general-purpose polyester resin is combined as a matrix, it becomes possible to give shock 
resistance (especially dent-proof nature), adhesion, and corrosion resistance to matrix slack 
general-purpose polyester resin. In this invention, although this invention person etc. finds 
out by experiment etc. and. as for the particle size of the dispersed phase of ionomer resin 
participating in dent-proof nature, the reason is not clear, it is clear from the result of the 
example mentioned later. That is, it is clear that the above-mentioned average current value is 
notably inferior in about 3.0mA and dent-proof nature to the average current value by the 
monotonous dent which shows dent-proof nature in the case (examples 1-14) where the mean 
diameter of a dispersed phase is smaller than 5 micrometers being about 0.3mA when a mean 
diameter is larger than 5 micrometers (examples 1 and 2 of a comparison). 

[0013] Moreover, in order to set mean particle diameter of the dispersed phase of ionomer resin 
to 5 micrometers or less, it is important the range of 0.6-1.5 and that the intrinsic viscosity 
(IV) of the thermoplastic polyester in an enveloping layer is especially in the range of 
0.65-1.2. That is, if intrinsic viscosity is smaller than the above-mentioned range, 
effectiveness, dent-proof nature, etc. which are obtained by ionomer resin not being 
distributed by homogeneity in polyester, but distributed particle size becoming larger than the 
above-mentioned range, and distributing ionomer resin in an enveloping layer when intrinsic 
viscosity is larger than the above-mentioned range will not fully be obtained. Moreover, 
especially the thing that intrinsic viscosity is in the above-mentioned range is important when 
raising the corrosion resistance after retort sterilization. Namely, although the cause by 
which polyester, such as polyethylene terephthalate, deteriorates by the elevated- temperature 
moist heat treatment after a retort is because heat crystallization is also promoted [ that the 
degradation reaction by hydrolysis of polyester arises under these conditions, and ] by 
reduction in molecular weight By making intrinsic viscosity of the thermoplastic polyester 
resin in an enveloping layer into the above-mentioned range, it becomes possible to raise the 
barrier nature and the mechanical property over a corrosion component behind a retort, and to 
raise the corrosion resistance behind a retort (retort-proof nature). 

[0014] Furthermore, in order to set mean particle diameter of the dispersed phase of ionomer 
resin to 5 micrometers or less, the temperature of 260 degrees C of an enveloping layer and the 
melt viscosity in shear rate 122sec-l are important also for being in the range which is 3000 
to 8000 centipoise especially 2000 to 10000 centipoise. That is, kneading of resin is 
inadequate, and ionomer resin is not distributed by homogeneity, but distributed particle size 
becomes large too much, and when melt viscosity is larger than the above-mentioned range, it 
comes to be inferior to an extrusion property, when melt viscosity Is smaller than the 
above-mentioned range. Moreover, it is important that melt viscosity is in the above-mentioned 
range, also when preventing generating of workability, dent-proof nature and film production 
nature, especially BUTSU. That is, when melt viscosity is smaller than the above-mentioned 
range, it comes to be inferior to film production nature with generating of BUTSU, and still 
more sufficient dent-proof nature cannot be obtained, and when melt viscosity is larger than 
the above-mentioned range, it comes to be inferior to workability. 

[0015] (Ionomer resin) Ionomer resin is the Tonicity salt by which a part or all of a carboxyl 
group in the copolymer of ethylene and alpha and beta-unsaturated carboxylic acid was 
neutralized with the metal cation, and extent of neutralization, i.e., ion concentration, has 
affected the physical property. Generally, the melt flow rate (only henceforth MFR) of ionomer 
resin is influenced by ion concentration, when ion concentration Is large, MFR is small, and 
the melting point is influenced by carboxyl group concentration, and the melting point also 
becomes small, so that carboxyl group concentration is large. Therefore, as ionomer resin used 
for this invention, although not limited to this, of course, it is desirable that it is what 
that of is in the range of 5g / 10min thru/or 0.5g / 10min especially, and has MFR in 15g / 
range 100 degrees C or less of whose melting points are 97 degrees C thru/or especially 80 
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degrees C. [ 10 or less ] 

[0016] As alpha which constitutes ionomer resin, and beta-unsaturated carboxylic acid, an 
acrylic acid, a methacrylic acid, a maleic acid, an itaconic acid, a maleic anhydride, 
maleic-acid monomethyl ester, maleic-acid monomethyl ester, etc. can be mentioned to the 
unsaturated carboxylic acid of carbon numbers 3-8, and a concrete target. Especially, as a 
suitable base polymer, an ethylene- (meta) acrylic-acid copolymer and an ethylene- (meta) acrylic 
ester- (meta) acrylic-acid copolymer can be mentioned. Moreover, as a metal ion which 
neutralizes the carboxyl group in the copolymer of such ethylene and alpha and beta-unsaturated 
carboxylic acid, although Na+, K+. Li+, Zn+. Z2+, Mg2+. calcium2+, Co2+, nickel2+, Mn2+, Pb2+, 
Cu2+, etc. can be mentioned Especially in this invention, it can use suitably from what is 
neutralized with zinc having large extent of bridge formation, and there being little humidity 
sensitivity. Moreover, a part of carboxyl group of the remainder which is not neutralized with 
a metal ion may be esterified with lower alcohol. 

[0017] Although it is the important description especially in this Invention that 5 micrometers 
or less of ionomer resin exist in matrix slack polyester resin as a dispersed phase of the mean 
particle diameler of the range of 0.1 thru/or 3.0 micrometers as mentioned above If the ionomer 
resin currently distributed in polyester fs dissolved with solvents, such as a xylene, since 
the marks after ionomer elution can observe the particle size of this ionomer resin under a 
microscope By measuring the diameter of these marks, the particle size of the dispersed phase 
of ionomer resin can be measured. 

[0018] As for ionomer resin (B) , it is desirable to be blended with thermoplastic polyester (A) 
by the weight ratio of A:B=99:1 thru/or 75:25 especially 90:10 thru/or 80:20. If there is less 
ionomer resi'n than the above-mentioned' range, sufficient improvement in shock resistance 
(dent-proof nature) and adhesion cannot be aimed at, and there is a possibility that a hole may 
open on a film when it considers as an enveloping layer if there is more ionomer resin than the 
above-mentioned range, and it comes to be inferior to film production nature. Moreover, the 
outstanding properties, such as workability which polyester resin has, and corrosion 
resistance, come to be inferior as compared with the case where it is in the above-mentioned 
range. 

[0019] It is preferably desirable to contain preferably the configuration unit guided from 
85-96-mol % and unsaturated carboxylic acid in % of the amount of 4-15 mols l-20-mol% 
80-99-mol% in the^ configuration unit to" which the ionomer resin used for this invention is 
guided from ethylene. 

[0020] (Polyester resin) The polyester resin used for this invention has the intrinsic 
viscosity of the range of 0.6-1.5 in an enveloping layer, and if the temperature of 260 degrees 
C and the melt viscosity in shear rate 122sec-l serve as range which is 2000 to 10000 
centipoise in the condition of the enveloping layer blended with ionomer resin, well-known 
general-purpose ethylene system polyester can be conventionally used for it. Specifically, it 
is desirable that especially 80% or more is a terephthali c. acvi^d... and is [ of a dicarboxylic 
acid component ] ethylene terephthalate system polyester of a diol component especially whose 
80% or more^ist et-h.yl.en.e glycol 50% or more 50% or more. As for this polyester, gay polyester or 
copoiymerized polyester may also be two or more sorts of these blend objects. 
[0021] As carboxylic-acid components other than a terephthalic acid, i-sophthalic acid, 
naphthalene dicarboxylic acid, a p-beta-oxyethoxy benzoic acid, a biphenyl -4, 4' -dicarboxylic 
acid, JIFENOKISHI ethane -4, 4* -dicarboxylic acid, 5-sodium sulfoisophtharate, a hexahydro 
terephthalic acid, an adipic acid, a sebacic acid, trimellitic acid, pyromellitic acid, etc. 
can be mentioned. 

[0022] As diol components other than ethylene glycol, a xylene glycol, a diethylene glycol, 
triethylene glycol, cyclohexane dimethanol, the ethyleneoxide addition product of bisphenol A. 
glycerol, trimethylol propane, pentaerythri tol , d1 pentaerythri tol , sorbitan, etc. can be 
mentioned to L4-butaned.ioX. propylene glycol, neopentyl glycol, 1, and 6-. 

[0023] It i s^ (Jesi rable the range of 0.7-1.5 and that this thermoplastic polyester resin has the 
intrinsic viscosity measured using the phenol / tetrachloroethane mixed solvent especially in 
the range of 0.8-1.2 in that pellet condition. Furthermore, especially a glass transition point 
is desirable when that it is the range of 60 degrees C - 90 degrees C prevents 50 degrees C or 
more of elution of the oligomer component to contents. The intrinsic viscosity of polyester 
resin falls in a resin cladding production process. In this invention, it is required to 
maintain the condition e intrinsic viscosity of resin cladding at the range of 0.6-1.5. In 
addition, the intrinsic viscosity of polyester resin after thermoplastic polyester resin was 
formed as an enveloping layer on the metal plate can measure the intrinsic viscosity of the 
polyester resin in an enveloping layer by removing an enveloping layer from resin cladding, 
filtering this, after melting a part for polyester resin with solvents, such as a phenol / 
tetrachloroethane mixed solvent, and measuring intrinsic viscosity about this filtrate. 



jp2eeir353814.txt 

Printed: Monday, February 21. 2005 7:51:10 PM 



Page 5 of 10 



[0024] In addition, in this invention, especially the thing for which the novolak resin of a 
bifunctional phenol or TOKOFE Norian thru/or its derivative are blended into the enveloping 
layer is desirable. Also after the novolak resin of a bifunctional phenol or a tocopherol 
thru/or its derivative receive mechanical processing and heat treatment severe as a modifier of 
polyester resin so that it may mention later, it excels also in the elevated-temperature-proof 
hygrothermali ty which maintains the outstanding adhesion of a film and corrosion resistance, 
and bears the passage of time in the high-humidity/temperature after retort sterilization. 
[0025] (Novolak resin of a bifunctional phenol) In this invention, especially the thing for 
which the novolak resin (novolak mold phenol resin) of a bifunctional phenol is blended as a 
modifier of resin is desirable. The polyester film which blended novolak mold phenol resin is 
maintaining the outstanding adhesion of a film and corrosion resistance, also after receiving 
severe mechanical processing and severe heat treatment. Moreover, it excels also In the 
elevated- temperature-proof hygrothermali ty which bears the passage of time in the 
high-humldl ty/temperature after retort sterilization. Although It Is because heat 
crystallization is also promoted [ that the degradation reaction by hydrolysis of polyester 
arises under these conditions, and ] by reduction in molecular weight as the cause by which 
polyester, such as polyethylene terephthalate, deteriorated by the elevated-temperature moist 
heat treatment after a retort was mentioned above, by blending a small amount of phenol resin 
into polyester, the degradation by hydrolysis of polyester is controlled and the degradation 
inclination of a resin enveloping layer is controlled notably. 

[0026] The novolak mold phenol resin used for this invention is obtained by making a well-known 
approach, i.e., phenols and formaldehyde, or its functional derivative react to the bottom of 
existence of an acid catalyst and water in itself. Especially as phenols to be used, although 
not limited, they are monocycle univalent phenols, especially the following formula (1). 
[Formula 1] 
ID=000002 

Rl is a hydrogen atom, a with a carbon number of four or less alkyl group, or an alkoxy group 
among a formula, two of three Rl are a hydrogen atom, and one piece shall be an alkyl group or 
an alkoxy group, and R is a hydrogen atom or a with a carbon number of four or less alkyl 
group. What comes out and makes a subject one sort of 2 functionality phenols, such as 2 
functionality phenol expressed, for example, o-cresol, p-cresol. p-tert butylphenol, 
p-phenylphenol . p-ethylphenol . 2. 3-xylenol, 2. and 5-xylenol. or two sorts or more is 
sui table. 

[0027] What can generally obtain the formaldehyde used for a reaction as a formalin solution is 
used, and, on the other hand, a paraformaldehyde, a trioxane. etc. are mentioned as a 
functional derivative of formaldehyde. 

[0028] As an acid catalyst, a hydrochloric acid, a sulfuric acid, a phosphoric acid, 
toluenesulf onic acid, oxalic acid, a lactic acid, etc. are used. Especially a limit may not be 
in the amount of the formaldehyde used to phenols, and it can use by the quantitative ratio 
currently conventionally used for manufacture of novolak resin, for example, you may be the 
quantitative ratio which are per [ 0.8 ] one mol of phenols thru/or one mol. The resin which 
the reaction was performed by generally heating the system of reaction under a ring current, 
and was generated processes dehydration, neutralization, washing, purification, etc., and 
collects them as a solid pitch. In this invention, it is desirable to blend the above-mentioned 
phenol resin 25% of the weight per [ 0.05 ] 100 % of the weight of polyester thru/or at a rate 
used as 0.1 thru/or especially 15 % of the weight. When elevated- temperature-proof 
hygrothermali ty and a shock-proof improvement are inadequate and it exceeds the above-mentioned 
range on the other hand as compared with the case where it is in above-mentioned within the 
limits when the blend ratio of phenol resin is less than the above-mentioned range, there is an 
inclination for flavor nature to fall. 

[0029] (A tocopherol thru/or its derivative) The tocopherol (vitamin E) used for this invention 
is the following general formula (2). 
[Formula 2] 
ID=000003 

It is come out and expressed and delta- tocopherol of the gamma- tocopherol of the 
beta-tocopherol of the alpha-tocopherol of R1=R2=R3=CH3 . R1=R3=CH3, and R2=H. R2=R3=CH3. and 
R1=H, R3=CH3, and R1=R2=H etc. can be mentioned in the above-mentioned formula (2). 
[0030] In this invention, it is required per [ 0.05 ] 100 % of the weight of polyester thru/or 
to make a tocopherol thru/or its derivative contain at 0.1 thru/or 2% of the weight of a rate 
preferably especially 3% of the weight. The effectiveness which was [ hygrothermali ty / the 
adhesion acquired with a tocopherol thru/or its derivative, corrosion resistance. / 
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elevated-temperature-proof ] excellent when fewer than the above-mentioned range cannot fully 
be discovered, and if [ than the above-mentioned range ] more, gelation of polyester will be 
produced, the smooth nature of a coat will be lost, and there is an inclination for shaping to 
a can or a can top to become difficult. 

[0031] Moreover, into the enveloping layer of this invention^,^ pigments, such as anti blocking 
agents, such as the well-known compounding agent for films, fW example, amorphous silica etc., 
and a titanium dioxide, various antistatic agents, lubricant, an antioxidant, etc. can be 
blended by well-known formula in itself. 

[0032] What is necessary is just to knead with the extruder of one shaft or two shafts, a 
kneader. a Banbury mixer, etc. that what is necessary is for dryblend and a melt blend to be 
able to perform the blend with modifier components, such as phenol resin and a tocopherol. 

according to the description of ionomer resin etc., and to mix resin by the blender, the 
Henschel mixer, a super mixer, etc., and just to supply the hopper of a direct extrusion 
machine further polyester resin, ionomer resin, or when it Is the former in the case of the 
latter. As for polyester, ionomer resin, etc., in any [ these ] case, finally, a blend will be 
performed by the temperature more than the melting temperature of polyester. Moreover, the 
masterbatch which contains ionomer resin etc. by high concentration comparatively can be 
manufactured, and this masterbatch can also be blended in polyester. 

[0033] The enveloping layer which blended polyester resin, ionomer resin, etc. needs to be 
kneaded by the above-mentioned approach so that 260 degrees C and the melt viscosity in shear 
rate 122sec-l may serve as range which is 3000 to 8000 centi poise especially 2000 to 10000 
centipoise. It becomes especially important to blend so that the melt viscosity of an 
enveloping layer may become the above-mentioned range, in order to maintain the intrinsic 
viscosity of the thermoplastic polyester resin in an enveloping layer in the range of 0.6-1.5 
since a viscosity down becomes remarkable by the pyrolysis so that it kneads in thermoplastic 
polyester resin, and to be 5 micrometers or less in mean particle diameter about ionomer resin 
and to distribute homogeneity in matrix slack thermoplastic polyester resin moreover. 
[0034] (Metal plate) As a metal plate used for this invention, light metal plates, such as 
various surface treated steel sheets and aluminum, are used. As a surface treated steel sheet, 
after annealing a steel plate a cold press total, it can cold-roll secondarily, and a kind of 
surface treatment, such as galvanization, tinning, nickel plating, electrolysis chromate 
treatment, and chromate treatment, or the thing performed two or more sorts can be used. 
Moreover, the aluminium coating steel plate which performed aluminum plating, aluminum rolling, 
etc. Is used. Moreover, as a light metal plate, the aluminium alloy plate other than the 
so-called pure aluminium plate is used. The former board thickness of a metal plate is 
different with the application or size of a metaled class and a container, and, in the case of 
a surface treated steel sheet, in the case of 0.10 thru/or the thickness of 0.30mm. and a light 
metal plate, it is [ it is good to have 0.10 thru/or the thickness of 0.50mm generally, and ] 
good also in this to have 0.15 thru/or the thickness of 0.40mm. 

[0035] (Resin cladding and its manufacture) The means of arbitration can perform formation of 
the polyester enveloping layer to a metal plate, for example, it can carry out by the extrusion 
coat method, the cast film heat pasting-up method, the biaxially oriented film heat pasting-up 
method, etc. While in the case of the extrusion coat method using the extruder corresponding to 
the class of layer of resin and carrying out extrusion of the polyester through a die, the 
extrusion coat of this is carried out to a metal base in the state of melting, and heat 
adhesion is carried out. Heat adhesion of the polyester constituent to a metal base is 
performed by the heating value which a melting polyester layer has. and the heating value which 
a metal plate has. the heating temperature of a metal plate -- general 90 -- or 290 degrees 
C especially of 100 thru/or the temperature of 280 degrees C is suitable. 

[0036] Moreover, in the case of the manufacturing method using polyester film, it is obtained 
by l^iabrJcaijng by the T-die method or the inflation producing-f ilm method on a film. The 
unstr§tche.d..fiXm, by^tfie cast fabricating method for havi ng queache.d. the film extruded as a. f i^to 
C'^n'^also be used., a'nd the biaxially oriented film which is extension temperature and was 
fianufactured in this film serial or by carrying out coincidence biaxial stretching and carrying 
out heat setting of the film after extension can also be used. In the resin cladding of this 
invention, although it is possible to paste up polyester film on a metal material, without 
preparing a primer layer between polyester film and a metal material, it is also possible not 
to except to prepare a primer layer, of course and to prepare adhesion primer layers, such as a 
phenol-epoxy system coating, by request. 

[0037] The resin cladding of this invention is the description with Important the ionomer blend 
polyester resin layer mentioned above to the surface of metal which becomes a metal plate 
front-face, especially container inside side being prepared, and, as for especially the 
thickness of an ionomer blend polyester resin layer, it is desirable 3 thru/or to be formed on 



jp2eeir353814.txt 

Printed: Monday. February 21. 2005 7:51:10 PH 



Page 7 of 10 



a surface of metal by 5 thru/or the thickness of 35 micrometers 40 micrometers. 
[0038] Drawing 1 shows an example of the' cross-section structure of* the resin cladding of this 
invention, and this resin cladding 1 consists of the metal base 2 and the ionomer blend 
polyester resin layer 3 prepared in the side which becomes [ an inside and ] when it considered 
as a container. Although the enveloping layer 4 is formed also in the container external 
surface side of the metal base 2, even if the enveloping layer 4 by the side of this external 
surface consists of ionomer blend polyester resin, it may consist of the other polyester resin. 
Drawing 2 is the same as that of drawing 1 except having formed the ^pOiLy^eSiter surface layer 5 
in the i^Shomer blend polyester resin layer 3 and its top face at the side which tocich^s^^a- metal 
base at the side which shows other examples of the cross-section structure of the resin 
cladding of this invention, and serves as a container inside. 

[0039] spinning although the resin covering metal can of [resin covering metal-can] this 
invention can carry out canning of the resin cladding mentioned above by the well-known 
fabricating method conventionally so that an Ionomer blend polyester resin covering surface may 
become a can inside side, since it is desirable that it is a seamless can without especially a 
side-face joint, a diaphragm and deep drawing, and a diaphragm and ironing it extracts, 
bends and lengthens and is manufactured by means, such as processing and ironing. The 
side-attachment-wall section is based on drawing-redrawing processing of resin cladding, and it 
bends, and lengthens, or it is still more desirable 20 of the former thickness of resin 
cladding thru/or that thinning is carried out by ironing 95% so that it may become especially 
30 thru/or 85% of thickness. 

[0040] [Resin covering metal lid] The resin covering can top of this invention can be 
conventionally fabricated by the process of a well-known can top except fabricating the resin 
cladding mentioned above so that an ionomer blend polyester resin covering surface may become a 
can top Inside side. Moreover, the configuration of a can top can also adopt the configuration 
where the easy opening end in which the score for forming opening for contents teeming and the 
tab for opening were formed is conventionally well-known, 
[0041] 

[Example] The following examples explain this invention. 

[0042] About [production of resin cladding] examples 2-14, and the examples 1-5 of a comparison 
The polyester resin shown with becoming the presentation shown in Table 3 in Table 1 as the 1st 
component, The ionomer resin shown in Table 2 as the 2nd component was fed into the twin screw 
extruder, and melting kneading was carried out, and the film which cooled with the cooling 
roller what was extruded so that It might become 30 micrometers In thickness through T-dle, and 
was obtained was rolled round, and it considered as the cast film. Under the present 
circumstances, temperature conditions selected the optimum- temperature conditions suitable for 
each resin, however --an example 2 as the 3rd component --a tocopherol -- lwt% and an 
example 3 -- as the third component -- a novolak phenol -- lwt% -- it added. Moreover, the 
resin shown in Table 3 using two sets of twin screw extruders and a two-layer T-die about the 
example 5 was used for the lower layer, and the two-layer cast film of 6 micrometers of 
surfaces and 26 micrometers of lower layers was produced using the polyester resin used for the 
lower layer on the surface. 

[0043] About examples 2-12 and the examples 1-3 of a comparison, resin cladding was obtained by 
carrying out a heat lamination and carrying out water cooling of the these-produced cast film 
to both sides of a TPS steel plate (0.18mm of board thickness, amount of chromium metals 120 
mg/m2, the amount of chromium hydration oxides of 15mg/m2) immediately. At this time, the 
temperature of the metal plate before a lamination was set up more highly 15 deg/ees C than the 
melting point of polyester resin., Moreover, in lamination roll temperature, 150 degrees C and a 
plate-leaping rate laminated by 40 m/min. 

[0044] About the example 13, resin cladding was obtained like examples 2-12 and the examples 
1-3 of a comparison except having used the aluminium alloy plate (A3004H39 material) of 0.24mm 
of board thickness. About the example 14, resin cladding was obtained like examples 2-12 and 
the examples 1-3 of a comparison except having used the aluminium alloy (A5052H38 material) of 
0.25mm of board thickness. About the example 1, ph165mm extruder which carried out the dryblend 
of the resin of the presentation shown in Table 3. and was equipped with the. ex.trus.toa coat 
facility on the TPS steel plate (0.18mm of board thickness, amount of chromium metals 120 
mg'/^m2\ amount' of'^chromtam'^ hy^^^^ oxide 15 mg/m2) heated at 250 degrees C was supplied, as an 

external surface side, melting extrusion was performed and the TPS one side side was coated so 
that it might become 20 micrometers in thickness. Subsequently, after supplying the same 
resinous principle to phi65mm extruder equipped with the extrusion coat facility as an inside 
side, whenever [ board temperature ] was heated to temperature lower 30 degrees C than the 
melting point of resin, melting extrusion was performed so that it might become 30 micrometers 
in thickness, another field was coated, and resin cladding was obtained. 
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[0045] The evaluation approach is as follows. 

From [melt viscosity] resin cladding, the metal was dissolved, the film was isolated, the 
vacuum drying was performed after that for at least 24 hours, and it considered as the sample. 
Helt viscosity was measured by 260 degrees C and 122sec-l using the KYAPI log rough (Product 

made from an Oriental energy machine). 

[0046] Phenol : 1 , 1 , 2 , 2- tetrachloroethane after carrying out 200**0. 2mg weighing capacity of the 
sample which dissolved the metal, isolated the film and performed the vacuum drying after that 
from [IV (intrinsic viscosity)] resin cladding for at least 24 hours = in addition to 20ml of 
mixed solvents of 1:1 (weight ratio), it dissolves in about 30 minutes, agitating in a 
130-degree C oil bath, and cools radiationally to a room temperature. The Ubbelohde viscometer 
fixed through the glass filter in 30 **0. 1-degree-C constant temperature bath is filled up with 
the solution which became a room temperature after that, and fall time amount is measured 3 
times in the place by which temperature was stabilized. The result measured by the 
above-mentioned approach was substituted for the following formulas, and the calculated result 
was set to IV (intrinsic viscosity). 
[Equation 1] 
10=000004 

[0047] The film front face which dried the sample which dissolved the metal, isolated the film 
and performed the vacuum drying after that from [distributed particle-size] resin cladding for 
at least 24 hours in atmospheric air after being immersed for 1 minute into the xylene 

(temperature of 60 degrees C) was observed with the scanning electron microscope. Particle size 
should measure the area of the grain in a photograph, and should average the result of having 
computed the perfect circle nominal diameter of the area about the grain of at least 100 or 
more arbitration. 

[0048] BUTSU on an after [ [film production nature] cast film film production ] film (15cm 
around) and the number of scorches were measured, and film production nature was evaluated, 
evaluation result 0 : Number <100x of BUTSU and a scorch : BUTSU and number >100 of a scorch 
it came out and collected into the example table 3. 

[0049] The covering surface which should evaluate [monotonous dent ERV] resin cladding 5 
degrees C and under humid to silicone rubber with a thickness [ of 3mm ] and a degree of 
hardness of 50 degrees was contacted, the shot with a diameter of 5/8 inch was put on the 
opposite side which sandwiched the metal plate, the 1kg dead weight was dropped from 40mm, and 
Impact overhang processing was performed. Then, the current value when applying the electrical 
potential difference of 6.00V to the processing section estimated extent of the crack of resin 
covering of the impact processing section. 

[0050] [Retort corrosion resistance] 135-degree-C retorting for 30 minutes was performed after 
being filled up with distilled water at 95 degrees C, it returned to the room temperature and 

distilled water was sampled, and when evaluation was a metal can and it was a can inside and a 

lid, the corroded condition of a lid inside was observed. 

An evaluation result and 0: Corrosion is not accepted at all. 

x: abnormalities, such as corrosion, are accepted it came out and collected into the 
example table 3. 

[0051] After retorting in the same procedure as a [can denting test] retort corrosion 
resistance test, to the can which carried out the passage of time for one month in the 
37-degree C incubation warehouse, the shot with a diameter of 5/8 inch was put on the side 
attachment wall, the 1kg dead weight was dropped from 40mm, and impact overhang processing was 
performed. Distilled water after processing was sampled and the current value when applying the 
electrical potential difference of 6.00V to the processing section estimated extent of the 
crack of resin covering of the impact processing section after that. 

[0052] <Examples 1-12> The monotonous dent ERV trial was presented with the produced resin 
cladding. The result was summarized in Table 3. Every resin cladding was excellent in 
dent-proof nature. Wax system lubricant was applied to these resin cladding, the disk with a 
diameter of 140mm was pierced, spinning was performed, and the diaphragm cup was obtained. 
Subsequently, whenever [ 2 ] bent in this drawing cup, it lengthened in it, - ironing was 
performed, and the seamless cup was obtained. Many properties of this seamless cup were as 
follows . 

diameter of cup: -- 52mm cup height: this seamless cup 69% of thickness of the part 
corresponding to the flange to 37% blank thickness of thickness of the can wall section to 
141mm blank thickness After performing bottom shaping according to the conventional method and 
heat-treating at 220 degrees C, trimming processing of the opening edge section, curved surface 
printing and baking desiccation, neck processing, and flange processing were performed after 
cooling a cup radiationally, and the seamless can for inner capacity 250ml was obtained. It was 
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satisfactory on shaping. Subsequently, the retorting trial and can denting test by the 
distilled water restoration were presented. As shown in Table 3, generating of the corrosion by 
retort trial was not accepted, and was good. [ of the result of a can denting test ] From these 
results, it was estimated that the seamless can obtained here was excellent in drink 

preservation. 

[0053] <Exaniple 13> The monotonous dent ERV trial was presented with the produced resin 
cladding. The result was summarized In Table 3. It excelled in dent-proof nature. Wax system 
lubricant was applied to this resin cladding, the disk with a diameter of 154mm was pierced, 
spinning was performed, and the diaphragm cup was obtained. Subsequently, whenever [ 2 ] bent 
in this drawing cup, it lengthened in it, - ironing was performed, and the seamless cup was 
obtained. Many properties of this seamless cup were as follows. 

diameter of cup: 66mm cup height: this seamless cup 77% of thickness of the part 
corresponding to the flange to 45% blank thickness of thickness of the can wall section to 
127mm blank thickness After performing bottom shaping according to the conventional method and 
heat-treating at 220 degrees C, after cooling Cobb radiationally , trimming processing of the 
opening edge section, curved-surface-printing **** baking desiccation, neck processing, and 
flange processing were performed, and the seamless can for inner capacity 350ml was obtained. 
It was satisfactory on shaping. Subsequently, the retorting trial and can denting test by the 
distilled water restoration were presented. As shown in Table 3, generating of the corrosion by 
retort trial was not accepted, and was good. [ of the result of a can denting test ] From these 
results, it was estimated that the seamless can obtained here was excellent in drink 
preservation. 

[0054] <Example 14> The monotonous dent ERV trial was presented with the produced resin 
cladding. The result was summarized in Table 3. It excelled in dent-proof nature. Subsequently, 
the lid with a diameter of 68.7mm was pierced so that a resin covering surface might become the 
inside side of a lid about resin cladding, subsequently to the external surface side of a lid 
score processing (width of face of 22mro, score remaining thickness of 110 micrometers, score 
width of face of 20 micrometers) of a partialness opening mold, rivet processing, and 
installation of the tab for opening were performed, and the SOT lid was produced. It was 
satisfactory on shaping. Subsequently, the retorting trial by the distilled water restoration 
was presented using the produced SOT lid. Generating of the corrosion by retort trial was not 
accepted, but it was estimated that it excelled as a lid for metal cans. 

[0055] <Examples 1-3 of a compar1son> The monotonous dent ERV trial and the adhesion test were 
presented with the produced resin cladding. The result was summarized In Table 3. As compared 
with the example, dent-proof nature was what inferior. Moreover, the seamless can was produced 
on the same conditions as examples 1-12 using this resin cladding. It was satisfactory on 
shaping. Subsequently, the retorting trial and can denting test by the distilled water 
restoration were presented. As shown in Table 3, generating of the corrosion by retort trial 
was accepted, and the result of a can denting test was also inferior. From these results, it 
was estimated that the seamless can obtained here was a thing unsuitable for drink 
preservation. 

[0056] When film production of resin as shown in the <example 4 of comparis6n> table 3 was 

tried, since many holes opened in the film, subsequent evaluation was not performed. 

[0057] 

[Table 1] 

10=000005 

[0058] 
[Table 2] 
10=000006 

[0059] 
[Table 3] 
10=000007 

[0060] 

[Effect of the Invention] In the resin cladding which consists of a metal plate and the 
enveloping layer of the ionomer blend thermoplastic polyester given to the metal plate front 
face according to this invention The temperature of 260 degrees C of said enveloping layer and 
the melt viscosity in shear rate 122sec-l are 2000 to 10000 centipoises. The range of the 
intrinsic viscosity (IV) of the thermoplastic polyester in an enveloping layer is 0.6-1.5, and 
in said enveloping layer, when mean particle diameter exists as a dispersed phase 5 micrometers 
or less, ionomer resin While satisfying the can engine performance of shock resistance 
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(especially dent-proof nature), adhesion, arid flavor nature, the resin cladding which can aim 
at a cost cut, the resin covering metal can, and the metal lid have been offered by using 
general-purpose polyester resin. Moreover, the resin cladding of this invention is excellent 
also in the shock resistance after retort sterilization, and corrosion resistance while it is 

excellent in the workability and film production nature which can respond to high-speed 
production. 

[Translation done.] 



